Background Colorectal cancer (CRC) is the second leading malignancy diagnosed among US Latinos. Latinos in the USA represent a heterogeneous amalgam of subgroups varying in genetic background, culture, and socioeconomic status. Little is known about the frequency of CRC precursor lesions found at screening colonoscopy among Latino subgroups. Aim The aim was to determine the prevalence and distribution of histologically confirmed adenomas found at screening colonoscopy among average-risk, asymptomatic US Latinos according to their subgroup and socio-demographic background. Methods Cross-sectional analysis of pathological findings resulting from screening colonoscopy among average-risk, asymptomatic US Latinos aged C50 in two prospective randomized controlled trials at an academic medical center. Results Among the 561 Latinos who completed screening colonoscopy, the two largest subgroups were Puerto Ricans and Dominicans. The findings among both subgroups were: adenomas 30.6%, proximal adenomas 23.5%, advanced adenomas 12.0%, and proximal advanced adenomas 8.9%. These rates are at least as high as those found at screening colonoscopy among US whites. While Puerto Ricans were more likely than Dominicans to be born in the USA, speak English, be acculturated, have a smoking history, and be obese, there were no significant differences in adenoma rates between these subgroups. Conclusions The prevalence of adenomas, advanced adenomas, and proximal neoplasia was high among both subgroups. These findings have implications for CRC screening and surveillance among the increasingly growing Latino population in the USA.
Introduction
Latinos are the largest and fastest growing immigrant population in the USA [1] . Latinos in the USA have lower colorectal cancer (CRC) incidence and mortality rates than whites [1, 2] . From 2006 to 2010, the age-adjusted CRC incidence rate per 100,000 people was 50.9 among white men compared to 47.3 among Latino men, and 38.6 compared to 32.6 for white and Latino women, respectively [2] . During this period, the age-adjusted mortality rate per 100,000 people was 19.2 among white men versus 16.1 among Latino men, and 13.6 versus 10.2 among white and Latino women, respectively.
Despite lower CRC incidence and mortality rates among Latinos compared to whites, CRC still looms as the second most common malignancy and the second and third leading cause of death due to cancer among Latino males and females, respectively [1, 2] . Additionally, Latinos have lower completion rates for either the fecal occult blood test (FOBT) or endoscopy among individuals eligible for screening: 61.5% for whites versus 47.0% for Latinos [3] . The higher screening rate among whites may partly explain their higher age-adjusted incidence of CRC.
Although cancer data are generally reported for Latinos as a singular entity, there is heterogeneity among Latino subgroups based on genetic background, culture, socioeconomic status, and even screening behavior [1, [4] [5] [6] [7] [8] . Such variance may account for the differences in rates of CRC incidence and mortality among Latino subgroups, which have been recently described [9] [10] [11] [12] . Furthermore, because Latinos are a predominantly immigrant population in the USA, they manifest variation based on migration history, including whether or not they were born in the USA, and acculturation, the process by which immigrants adopt the attitudes, beliefs, values, customs, and behaviors of their new culture, which is often measured by language [1, 13] . Both increased duration of US residence and acculturation have been associated with higher CRC risk [1, 2, [13] [14] [15] [16] . Many Latino individuals emigrate from countries of low CRC risk, and it is proposed that as they remain in the USA and raise their children here, their rates of CRC will rise to that of the general population. Thus, presenting cancer data for Latinos as an aggregate group may mask underlying differences in cancer rates based on subgroup, migration history, and acculturation.
Colorectal adenomas are important markers of CRC risk. Only recently have studies reported on adenoma rates among US Latinos. Many of these studies, the majority of which were retrospective analyses of medical records, suggest that Latinos undergoing screening colonoscopy (SC) have similar or greater adenoma rates as whites [17] [18] [19] [20] [21] [22] [23] [24] [25] . However, the retrospective design of most of these studies often did not permit confirmation that the colonoscopies were done on average-risk, asymptomatic individuals. Additional limitations of some of these studies include not providing complete histological details of SC findings, not analyzing Latino subgroups, and not accounting for migration history or acculturation.
For the past 7 years, our group has conducted prospective studies to help eliminate disparities in CRC screening by facilitating SC among minority populations, including Latinos, served by our institution [4, 18, 23] . These studies have involved an open-access referral system and patient navigation (PN) [26] . Herein, we report the detailed pathological findings at SC of US-dwelling Puerto Ricans and Dominicans, the most represented Latino subgroups within our screening population. Our primary aim was to determine the prevalence and distribution of colonic neoplasia among Puerto Ricans and Dominicans. Our secondary aim was to determine whether the prevalence and distribution of colonic neoplasia among Latinos was associated with age of emigration (including whether or not one was born in the USA) or acculturation.
Methods

Study Design
This study represents a cross-sectional analysis of colonoscopic findings among consecutive Latino patients undergoing SC as part of one of two Institutional Review Boardapproved, randomized controlled prospective cohort studies at The Mount Sinai Hospital evaluating the effect of PN on SC completion rates. Informed consent was obtained from all individual participants of both studies. Mount Sinai is a tertiary-care academic hospital in East Harlem, New York City, which serves a diverse population that is approximately 55% Latino [27] . For both studies, patients who were referred via open-access endoscopy were enrolled and navigated in their preferred language-English or Spanish. The first study, conducted between May 2008 and December 2011, randomized subjects to receive standard PN or culturally targeted PN [4] . The second study, conducted between May 2012 and December 2014, randomized subjects to receive standard PN, standard PN with general CRC print materials, or standard PN with culturally targeted CRC print materials. Eligibility criteria for both studies included (1) self-identified Latino, (2) age C50 years, (3) average-risk for CRC with no GI symptoms, (4) no SC in the previous 5 years, and (5) no significant medical comorbidities. As the purpose of the present study was to describe the pathological findings resulting from SC, we combined participants from both studies into an integrated analytic dataset.
Data Collection
Patient information, including socio-demographic and sociocultural measures, was collected via interviews at the time of enrollment and recorded in a secure database. These measures included self-identified gender, age, ethnicity (including Latino subgroup), marital status, education, income level, country of origin, and age of emigration (for immigrants). The 9-item Marin Acculturation scale was adapted from previous literature to evaluate language preference in a variety of settings [e.g., ''In which language(s) do you usually think?''; rated 1-''only Spanish'' to 5-''only English''] [28] . An additional four items assessed social acculturation by asking participants to rate their number of interactions with Other Latinos (e.g., ''Your close friends are:''; rated 1-all Latinos to 5-all non-Latinos) with internal consistency of a = 0.942. Based on the patient's electronic medical record at the time of enrollment in the study, the following variables were obtained: insurance status, characterized as Medicaid/Medicare or other (private insurance, self-pay, or self-insured); tobacco use, characterized as smokers (current or former use) or never smokers; and body mass index (BMI), characterized as obese (BMI C 30) or non-obese (BMI \ 30).
We collected the colonoscopy and pathology results of each participant from the electronic medical record, similar to our approach in previous studies [18, 23] . Expert board-certified GI pathologists at The Mount Sinai Hospital analyzed the original pathology specimens. The prevalence of adenomas was defined as the proportion of participants undergoing SC who had at least 1 adenoma. Advanced adenomas were defined as adenomas C1 cm in diameter or with any villous component, high-grade dysplasia, or cancer. The prevalence of proximal lesions was defined as the proportion of patients with at least 1 lesion located proximal to, and including, the splenic flexure.
Statistical Analysis
Statistical calculations were performed using SPSS version 22 (IBM SPSS Inc, Chicago, IL, USA). Analyses were performed on endoscopic findings, characterized by the most advanced lesion on histology, and socio-demographic and sociocultural factors associated with endoscopic findings. Missing data, which were minimal due to the inperson nature of the interview, were excluded from the analysis; exact values of missing data are included in Table 1 . Descriptive statistics were employed to determine the socio-demographic and sociocultural characteristics of the study population. The Chi-square test was used to compare proportions, and the student's t test was used to analyze continuous data. Based on the univariate analysis, variables were selected to be included in a logistic regression model (p \ 0.20 was established for inclusion in the model). Multivariate logistic regression analysis was conducted to evaluate factors independently associated with the prevalence of adenomas, advanced adenomas, and proximal neoplasia. All tests of significance were twosided with p \ 0.05.
Results
Study Population
A total of 1024 patients were referred for SC through openaccess endoscopy for both studies, of which 956 patients consented and enrolled (Fig. 1 ). Of these, 256 patients did not meet eligibility requirements, were never reached by telephone, or refused to continue to participate in either of the studies. Thus, 700 patients were randomized to one of the study arms of each study, all of which included PN, and 563 (80.4%) patients were successfully navigated to SC completion. Among those who completed their SC, pathology reports were missing in two patients, resulting in 561 analyzable patients.
Among the 561 patients, there were 338 Puerto Ricans, 113 Dominicans and 110 patients who identified as South American, Central American, Mexican, Cuban, or multinational and were characterized as ''Other Latino'' for the purposes of this study (Table 1) . Overall, 68.6% were female and the mean (±standard deviation) age of the cohort was 59.6 ± 7.6 years, without significant differences among the groups. More Dominicans and Other Latinos reported being married than did Puerto Ricans (p = 0.01). Puerto Ricans completed higher levels of education compared to Dominicans and Other Latinos (p \ 0.001). More than half of all patients had incomes below $10,000 per year, and over 85% had public health insurance, with no differences among the groups. Unlike most Dominicans and Other Latinos who emigrated to the USA [18 years of age, a significant proportion of Puerto Ricans were born in the USA or emigrated to the USA B18 years of age (p \ 0.001). The majority of Dominicans and Other Latinos were navigated in Spanish, whereas the majority of Puerto Ricans were navigated in English or both languages (p \ 0.001). Puerto Ricans were the most acculturated followed by Other Latinos and Dominicans (p \ 0.001). Smoking status was available for 510 patients during the referral clinic visit, and a greater number of Puerto Ricans reported being current or former smokers than Dominicans and Other Latinos (p \ 0.001). Body mass index (BMI) was available for 458 patients, and mean BMI was highest in Puerto Ricans followed by Other Latinos and Dominicans (p \ 0.01).
Results of Screening Colonoscopy
The overall cecal intubation rate was 94.5% (530/561), with rates similar among all three groups ( Table 1 ). The quality of the bowel preparation was noted to be poor for 7.7% (43/560) of participants, and the rate was higher among Puerto Ricans (10.1%) than Dominicans (3.5%) or Other Latinos (4.5%) (p = 0.03). Poor prep rates were Table 2 . Among the total cohort, 30.6% had at least one adenoma, 23.5% had a proximal adenoma, 12.0% had an advanced adenoma, and 8.9% had a proximal advanced adenoma. There were no significant differences in adenoma rates between the two Latino subgroups for any of these categories. There was also no difference in the histological type, size, or multiplicity of adenomas between the groups.
Univariate analysis was performed to determine whether any socio-demographic or sociocultural features were associated with pathological findings among the total group of Puerto Ricans and Dominicans (N = 451) ( Table 3 ). The prevalence of adenomas was greater among males than females (p = 0.03). Patients aged C60 years had an increased prevalence of adenomas and proximal adenomas than those younger than 60 years old (p = 0.04 and p = 0.04, respectively). All other variables, including age of emigration, language of navigation, and acculturation, were not associated with neoplasia rates.
Variables with statistically significant differences and trends toward statistically significant differences in rates of neoplasia in the univariate analysis were included in the multivariate regression analysis, also considering Latino subgroup (Table 4) 
Discussion
We herein report the pathological findings resulting from SC among average-risk, asymptomatic Puerto Rican and Dominican individuals aged C50 residing in an urban community in the USA. To our knowledge, this is the first study to compare the prevalence and location of histologically confirmed colorectal adenomas among US Latino subgroups. We found that Puerto Rican and Dominican individuals had similar rates of adenomas, advanced adenomas, and proximal neoplasia.
Because the parent studies were designed to assess the effectiveness of PN on SC adherence specifically among Latinos in our community, we lacked a comparison group of white patients. To compensate for this, we compared our pathological findings to those of other SC studies in the USA that enrolled white and/or Latino patients ( Table 5) . The adenoma and advanced adenoma rates at SC among Puerto Ricans and Dominicans in the present study are similar to, or in most cases higher than, respective rates among predominantly white and Latino populations undergoing SC in other studies. In fact, the adenoma and advanced adenoma rates among Latino participants in our study were comparable to those found in the Veterans Affairs Cooperative Study, which included a relatively higher risk population in that the majority were male and white [29] . Only the study of Thoma and coworkers reported adenoma rates higher than those found in the present study [24] . However, since their study was a retrospective analysis, it is possible that the subjects may not have all been average-risk and asymptomatic for CRC. We should note that the study by Lee et al. [23] reported the findings of Latinos from the first parent study used in the present analysis, and while those subjects also consisted of mainly Puerto Ricans and Dominicans, the results were reported in aggregate. Interestingly, the retrospective study by Lathroum and colleagues of SC findings among Latinos in Puerto Rico found adenoma rates that were lower than the rates we herein describe among Puerto Ricans living in the USA [30] . This is consistent with the trends seen for CRC between island and mainland Puerto Ricans reported by Ho and colleagues (see below) [13] . Despite a lack of difference in adenoma rates between Puerto Rican and Dominican subgroups in our study, there were notable differences in their socio-demographic, sociocultural, and colonoscopy quality characteristics, which may ultimately play a role in their risk for CRC. Puerto Ricans were more acculturated than Dominicans, and a greater proportion of Puerto Ricans compared to Dominicans were born in the USA or emigrated B18 years of age. Among Latinos, acculturation and increased duration of US residence are theorized to be related to worse CRC outcomes due to the adoption of poor health behaviors prevalent in the host culture pertaining to diet, physical activity, and alcohol and tobacco use [1, [13] [14] [15] [16] . Moreover, the smoking and obesity rates of Puerto Ricans were significantly greater than those of Dominicans, and both smoking and obesity are known risk factors for CRC [3] .
With regard to colonoscopy quality characteristics, the overall rate of poor bowel preparation was low, likely due to patient navigation, which has been associated with improved rates of suboptimal bowel preparation [31, 32] . However, Puerto Ricans had a significantly higher rate of poor bowel preparation in comparison with Dominicans. As poor bowel preparation can obstruct the view of the colon and rectum during colonoscopy, the rates of neoplasia among Puerto Ricans in this study may have been underestimated.
While no studies to date have investigated adenoma rates among Latino subgroups in the USA, recent studies have illustrated their variance with respect to CRC incidence and mortality rates. Pinheiro's group demonstrated the cancer incidence rates among Latino subgroups residing in Florida from 1999 to 2001 [11] . Puerto Rican and Cuban men had more than double the risk for CRC than Mexican men. Martinez-Tyson and colleagues reported that among Latino subgroups residing in Florida from 1990 to 2000, the CRC mortality rate for Puerto Rican men (12.1%) was greater than that for Cuban (10.7%) and Mexican (10.2%) men [10] . In order to explain such differences in colorectal outcomes, both studies described the variance in health behaviors among US Latino subgroups. For example, Martinez-Tyson et al. explained that Puerto Ricans and Cubans have higher rates of smoking than Mexicans in the USA, and tobacco use is a known risk factor for CRC [3] .
Neither age of emigration to the USA, language of navigation, nor acculturation was associated with SC findings among Latinos in our sample. The motivation to pursue this aim was driven by previous studies that have shown variance in CRC rates based on migration history and acculturation. For example, Ho and colleagues demonstrated the CRC rates among mainland and island Puerto Ricans from 1998 to 2002 [13] . The age-adjusted CRC incidence rate for Puerto Ricans living on the island was 45.9 per 100,000, whereas that for Puerto Ricans living on the mainland was 62.4 per 100,000. The authors propose acculturation of unhealthy behaviors in the USA, such as cigarette use, as one theory to account for this discrepancy in CRC risk among Puerto Ricans based on country of residence. An earlier study demonstrated the change in cancer incidence rates among Latino and white residents in Florida from 1981-1989 to 1990-1998 [16] . Over time, the age-adjusted CRC incidence rate for Latinos increased (47.9 per 100,000-53.2 per 100,000), whereas that for whites decreased (69.9 per 100,000-65.6 per 100,000), wherein the risk for CRC among Latinos gradually approached the risk of CRC among whites in the population. In our multivariate analysis, male gender, age C60, being non-married, and having private versus public insurance were associated with an increased prevalence of adenomas, with age C60 and being non-married also associated with an increased prevalence of proximal adenomas. While male gender and increasing age have been shown to be associated with increased rates of colorectal neoplasia, the relation of marital status or insurance status on adenoma rates has not been adequately explored [19, 21, 22, 30] . These findings deserve attention in future, larger studies. A strength of this study is that all participants were enrolled in a prospective cohort study, enabling confirmation of their status as average-risk and asymptomatic for CRC. The prospective study design also enabled self-report of socio-demographic and sociocultural variables, rather than relying on medical records to retrieve this information, which can be outdated or erroneous. Another strength is that all colonoscopy findings were histologically confirmed by expert GI pathologists at our institution, allowing for the appropriate classification of the prevalence and distribution of adenomas and advanced adenomas. Furthermore, the high rates of cecal intubation and low rates of poor bowel preparation demonstrate the superior quality of the colonoscopic examinations.
A potential limitation of this study is that all the patients were navigated through the SC process, which may select for individuals who are more compliant with health care.
However, given that 93.4% of Latino individuals referred for SC through open-access endoscopy agreed to participate in either study, and among those, a majority was successfully navigated to SC completion, the participants in this study are likely representative of the general Latino population in our catchment area. Another limitation of this study is that we solely investigated colorectal adenoma rates among Puerto Ricans and Dominicans, as they were the most represented Latino subgroups within our screening population. As Puerto Rico and the Dominican Republic are both located in the Caribbean, Puerto Ricans and Dominicans may share common ancestral backgrounds, and thereby be genetically homogenous populations. Further, given the broad heterogeneity among the Latino population, with variation by country of origin, genetic background, and immigration patterns, the generalizability of the results may be limited to those Latino subgroups examined in this study. An additional limitation is the lack of a direct comparison group of white patients as the parent studies solely assessed the effectiveness of PN on SC adherence among Latino subgroups in our catchment area. To account for this, we compared the adenoma rates among Puerto Ricans and Dominicans in our study to the adenoma rates among whites, as well as Latinos as an aggregate group, from previous screening colonoscopy studies. Future screening colonoscopy studies are warranted to expand the screening population to include a broader geographic spectrum of Latino subgroups, taking into consideration migration history and acculturation, and to include a comparison group of white patients.
In conclusion, as the Latino population in the USA continues to grow, it becomes increasingly important to understand the health profile and health burden of this diverse minority group. In consideration of the heterogeneity among the Latino population, this task is contingent on understanding the health profile and health burden of each Latino subgroup. This study confirms the high rate of adenomas, advanced adenomas, and proximal neoplasia among average-risk, asymptomatic US-dwelling Puerto Rican and Dominican individuals C50. Their high rates of adenomas and advanced adenomas should help guide CRC surveillance efforts aimed at these subgroups. The high rates of proximal neoplasia among Puerto Ricans and Dominicans underscore the importance of using CRC screening modalities with high sensitivity in the proximal colon for these subgroups. As of now, CRC screening guidelines in the USA are the same for Latinos and whites despite differences in their CRC incidence and mortality rates, and our findings support this, at least for US Puerto Ricans and Dominicans. 
